We apply the Cartan's supersymmetric model to the weak interaction of hadrons.
Introduction
Cartan [1] formulated the coupling of 4-dimensional spinors A, B, C, D and 4-dimensional vectors E, E ′ using the Clifford algebra, which is a generalization of quaternions and octonions.
In this model there appears a triality symmetry, and one can imagine a presence of sectors of E and E ′ which cannot be detected by fermions in our detectors, in other words, fermions in our universe are transformed by G 12 , G 13 , G 123 and G 132 to vectors, but the vectors produced by these transformations cannot be detected by our electromagnetic probes.
We applied the Cartan's supersymmetry to our physical system and applied to the decay of π 0 , η, η ′ to γγ [2, 3, 4, 5, 6] . The Pauli spinor was treated as a quaternion and the Dirac spinor was treated as an octonion. In the π 0 decay, the two final vector fields belong to the same group (EE) or (E ′ E ′ ), and we call the diagram rescattering diagram. In the decay of η, and η ′ , final vector fields belong to different groups (EE ′ ), which we called twisted diagrams. Qualitative difference of the η decay or η ′ decay, and π 0 decay can be explained by symmetry of Cartan's spinor.
The Clifford algebraic spinor of Cartan ψ ∈ (C Cℓ 1,3 )f is associated with the Dirac spinor
and the spinor operator
The trilinear form in these bases is 
In the case of weak current, we replace the coupling γ 0 x µ γ µ to γ 0 x µ γ µ (1 − γ 5 ) and try to make the couplings between fermions and vector particles become unified in the form
by suitable choice of 1 or −γ 5 . Except the term x 4 ′ ξ 0 ξ 123 , which is x i ′ φCψ type, it is possible by the following choice
When
and l = i, j, k,ξ 0 = ξ 1234 andξ 123 = ξ 4 , the couplings that can be detected becomes
Here the notation
If one multiplies −γ 5 to the exceptional term x 4 ′ ξ 0 ξ 123 , the term becomes x 4 ′ CφCψ type, and since there is no difference between x 4 ′ and x 4 in the electromagnetic interaction, the weak interaction can be characterized as
The states ψ and Cψ makes a complete set of the initial state, and final states of our weak interactions is φ.
In sect.2, we present Lagrangian of the weak interaction and define the Higgs field.
Electromagnetic decays of Higgs bosons are studied in sect.3. Electromagnetic decays and weak decays of B(0 + ) bosons and D(0 + ) s bosons are studied in sect.4, and discussion and conclusion are given in sect.5.
Weak interaction of leptons and hadrons
In the case of the vector particle x i and x i ′ are W + , we choose Cφ = ν, φ =ν (neutrino and antineutrino), and Cψ =l, ψ = l (antilepton and lepton) or Cψ =q, ψ = q (antiquark and quark).
In the case of the vector particle x i and x i ′ are Z, we choose the spinor t (ψ, Cψ) and t (φ, Cφ) the two quarks in one triaity sector, or lepton antilepton pairs and neutrino antineutrino pairs.
The spinor of a neutrino is defined as
where we define
and
The Lagrangian of a Majorana neutrino is given as [7] 
and our neutrinos are consistent with Majorana neutrinos.
The leptons, quarks and neutrinos have triality sectors
The neutrinos ν e , ν µ and ν τ are described by Kobayashi-Maskawa matrix [8] as
The scattering amplitude of neutrinos or electrons is
where the second term contains the neutral current contribution.
Leptons are defined by left-chiral field
and right-chiral field Ψ lR , whose covariant derivative is
The weak bosons W are weighted by isospin operator τ i /2, and the gluons G are weighted by the color operator λ a /2.
The covariant derivative of left-handed quark field is
The covariant derivative of u R and d R quarks are
The Lagrangian of the U(1) Y , SU(2) L and SU(3) C gauge fields is
where
Higgs field H belongs to SU(2) L doublet and can be expressed as
The gauge-covariant derivative D µ H is
In our model, the Higgs potential is written as
and the vacuum expectation value of H is chosen to be
The covariant derivative of H u becomes
The masses of the gauge bosons are
where 
where tan β = ν u /ν d , for neutral massive states.
When cos 2β = 0, m There is a report of the search of H + [19] using the t → H + b decay and H + → τ ν τ which yields m H + = 120GeV, but in this analysis, the branching fraction B(H + → τ ν τ ) could not be well determind, and it was assumed to be equal to 1. We expect that it is due to instability of the H + state. The requirement that m radiatively to Υ(1S) and Υ(2S), and its C = + but its J P is not well known [14, 15] .
The mass of χ b (3P ) is slightly below the BB threshold and there remains a possibility that the SUSY-breaking potential [7] ,
where v > 0, makes H ± unstable, and the h 0 appears as the χ b (3P ).
Detailed study of the structure of χ b (3P ) is necessary to clarify the Higgs meson physics.
3 H(0
As a model of H(0 + ), we use spinor fields in Clifford algebra [11, 12] , and study its decay into 2γ. In the lepton-antilepton annihilation and quark-antiquark annihilation to γ, the helicity of the lepton and the antilepton are assumed to be parallel. Typical diagrams of φ − Cφ or ψ − Cψ decays into a γ in the standard model are shown in Figure 1 .
In the octonion bases, in addition to the lepton-antilepton pair φ − Cφ or ψ − Cψ, the pair φ − ψ or Cφ − Cψ decays into a γ.
A scalar boson Ψ(0 + ) or Φ(0 + ) decays into γ(ℓl)γ(ℓl), where ℓ stands here for e or µ.
There are 8 diagrams each [10] In the Figure 3 , x * s and x ′ * s stand for leptons or antileptons that decay into γs and ξ * s stand for photons or gauge bosons. We studied decay modes of H 0 in [10] . lattice simulation [16, 17] . Experimentally the B(0
Quarks and anti quarks are expressed by φ, Cφ, ψ and Cψ. In the analysis of Higgs boson decay into 2γs, φ, ψ and Cφ, Cψ pair creation/annihilation was consistent with γ creation/annihilation [10] .
The photons in the
The pion is a quark-antiquark system coupled to angular momentum 0, and in the D(0 
Discussion and conclusion
We showed that Cartan's supersymmetry can be applied to weak interactions of leptons and hadrons. Consistency with the electromagnetic interaction was also confirmed. The world of matters transformed by G 23 can be understood through our detectors, and the world of matters transformed by G 12 , G 13 , G 123 and G 132 would be understood through studies of neutrino-hadron interactions and H 0 and h 0 decay patterns.
